The patient
===========

A 48-year-old fisherman from Amazonas (north of Brazil) developed a small papule on the anterior left leg after a traumatic injury with a piece of wood 20 years ago. Over the course of years, multiple large, confluent, reddish to brownish nodules with eventual ulceration came into being on the left leg and extended to the left thigh. There was a solitary, domed-shaped nodule on the right arm ([Figure 1](#f1-dp0303a05){ref-type="fig"}).

Histopathology
==============

What is your diagnosis ([Figures 2](#f2-dp0303a05){ref-type="fig"} and [3](#f3-dp0303a05){ref-type="fig"})?

Answer
======

Lobomycosis (Jorge Lobo's disease)

Discussion
==========

Lobomycosis is a chronic infectious granulomatous disease of the dermis and hypodermis caused by the fungus *Lacazia loboi* \[[@b1-dp0303a05],[@b2-dp0303a05]\]. There is no involvement of internal organs or external mucosas, but regional lymph nodes may be affected in 10--25% of the cases. \[[@b1-dp0303a05]\] It mainly affects adult males living in densely forested tropical areas that are in close contact with nature, such as farmers, tree tappers, miners, and workers of aquatic environments \[[@b1-dp0303a05],[@b3-dp0303a05]\]. The original description of the disease by Jorge Lobo dates from 1930 and most cases have been reported in the northern Brazil, other countries of the Amazon region, Central America and Mexico. There have also been sporadic reports of the disease in United States, Europe and Canada, but at least some of these patients had been in South or Central America. Two autochthonous cases were recently reported in South Africa \[[@b4-dp0303a05]\].

The fungus is supposed to live as a saprophyte in the soil, plants and water, but has never been cultured \[[@b1-dp0303a05],[@b3-dp0303a05],[@b5-dp0303a05]\]. It has similarities to *Paracoccidioides brasiliensis* and some experts advocate that the name *Lacazia loboi* should replaced by *Paracoccidioides loboi* \[[@b6-dp0303a05],[@b7-dp0303a05]\].

The infection is acquired by traumatic inoculation or contact of contaminated material with injured skin \[[@b1-dp0303a05],[@b2-dp0303a05]\]. There is no transmission of the disease between humans, except for some reports of voluntary inoculation or inadvertent surgical contamination \[[@b7-dp0303a05],[@b8-dp0303a05],[@b9-dp0303a05]\]. The infection has been documented in dolphins with the same presentation seen in humans.

The lesions are polymorphic and may present as papules, nodules, warty plaques and ulcers. Confluent keloid-like lesions in the legs, arms or ears are the most characteristic clinical scenario \[[@b1-dp0303a05],[@b3-dp0303a05]\]. The clinical differential diagnosis is broad, including chromomycosis, lepromatous leprosy, anergic cutaneous American leishmaniasis, sporotrichosis, para-coccidioidomycosis, lymphedema (elephantiasis verrucosa nostra), Kaposi's sarcoma, lymphomas, dermatofibrosarcoma protuberans, other sarcomas and metastasis \[[@b1-dp0303a05],[@b7-dp0303a05],[@b10-dp0303a05]\]. However, the clinical diagnosis is not challenging for dermatologists of endemic areas, considering the morphology of the lesions, epidemiology and clinical course.

Recognition of the fungus through histopathology or direct cytology is essential for diagnostic confirmation, since cultivation methods are not available. The characteristic histopathological pattern is a nodular or diffuse inflammatory infiltrate made of epithelioid histiocytes and giant cells of Langhans or foreign-body types intermingled by collagen bundles. There is a thin band of collagen between the infiltrate and a flattened and bulged epidermis (grenz zone). In contrast to other, cutaneous/subcutaneous and deep mycoses, there are no areas of necrosis or suppuration, nor pseudocarcinomatous hyperplasia of the epidermis, unless the biopsy is taken at the edges of an ulcer. The fungus is abundant and easily seen in hematoxylin and eosin stained sections, mostly inside the histiocytes, but also in an extracellular fashion. Schiff's-periodic acid or Grocott's stains highlight the fungal elements. *Lacazia loboi* presents in tissue as numerous uniformly sized, yeast-like, large (8--12 μm, average 10 μm) spherical structures with a thick birefringent wall. The reproduction is done by simple budding, with both mother and daughter-cells having approximately the same size. The arrangement of the yeasts in chains of 2--10 cells is a characteristic feature \[[@b11-dp0303a05],[@b12-dp0303a05]\].

The histopathological differential diagnosis encompasses other mycoses in which the fungus assumes the form of yeasts. Most of dermal/subcutaneous and deep mycoses such as paracoccidiodomycosis, sporotrichosis, histoplasmosis and chromomycosis display a common pattern of tissue reaction characterized by suppurative granulomas in the dermis and pseudocarcinomatous hyperplasia of the epidermis. Eventually, some mycobacteriosis may share the same architecture ([Figure 4](#f4-dp0303a05){ref-type="fig"}).

In paracoccidiodomycosis, the yeasts are similar to the ones seen in lobomycosis, with birefringent thick walls, but varying markedly in size, ranging from 5--20 μm \[[@b13-dp0303a05]\]. The distribution of the daughter-cells budding on the surface of the mother-cells gives rise to the "steering wheel" or "Mickey-mouse" appearance ([Figure 5](#f5-dp0303a05){ref-type="fig"}). Daughter-cells may be many times smaller than the mother-cells, in contrast to lobomycosis.

In sporotrichosis, the fungus is not found in tissue in approximately 65% of cases \[[@b14-dp0303a05]\]. Actually, in endemic areas of sporotrichosis, the diagnosis is highly suspected when the architectural pattern of deep mycosis is present in a section of tissue and no microorganism can be found. In such cases, the diagnosis is made by cultivation of the fungus, which grows in approximately 5 days. When viewed in tissue, *Sporothrix schenckii* typically presents as yeasts measuring 4--6 μm and some characteristic cigar-shaped elongated unicellular structures ([Figure 6](#f6-dp0303a05){ref-type="fig"}).

Histoplasma capsulatum is an obligatory intracellular parasite and is found in the skin as numerous tiny (2--4 μm) yeasts inside hystiocytes ([Figure 7](#f7-dp0303a05){ref-type="fig"}) \[[@b11-dp0303a05]\].

Chromomycosis is easily differentiated from lobomycosis because the yeasts are pigmented, and reproduction is done by septation of the yeasts in steady of budding ([Figure 8](#f8-dp0303a05){ref-type="fig"}).

On the other hand, cryptococcosis usually has a general pattern dissimilar to the other mycoses. It presents as a diffuse "gelatinous" dermatitis made of pale histiocytes with large intracytoplasmic vacuoles containing one to several yeasts measuring 4--12 μm. The yeasts have cellular walls mostly composed of mucin, which make the fungi stain by colloidal iron, alcian blue or mucicarmine ([Figure 9](#f9-dp0303a05){ref-type="fig"}). In vivo, the cellular walls may be many times thicker than the diameter of the yeasts, occupying almost of the vacuoles inside histiocytes, but it shrinks during histological processing. In rare instances, cryptococcosis presents as a granulomatous and suppurative dermatitis in which fungal elements are small and do not stain for mucin. In such cases, the morphologic picture is quite similar to histoplasmosis and the recognition of *Cryptococcus* sp. in tissue is made by identification of small amounts of melanin in fungus yeasts by Fontana-Masson stain.

Lobomycosis is a chronic disease with significant morbidity but is not life-threatening. The lesions slowly progress during years or decades just like in the case reported herein. The best chance of cure is achieved by surgical excision at the beginning of the disease when the patient has a single or just a few lesions. There is no effective chemotherapy available for extensive disease and standard anti-fungal agents usually have limited results. In this case, we used a combination of itraconazole and fluconazole for many months without significant improvement and proceeded with surgical excision of the most anesthetic lesions.

###### 

Multiple confluent papules and nodules in the left leg. \[Copyright: ©2013 Jeunon et al.\]
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###### 

Histopathology of a lesion from the left leg. H&E, 20, 100, 200 and 400×. \[Copyright: ©2013 Jeunon et al.\]
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###### 

Histopathology of a lesion from the left leg. Periodic acid-Schiff, 400 and 1000×. \[Copyright: ©2013 Jeunon et al.\]
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###### 

Pseudocarcinomatous hyperplasia of the epidermis and anexa epithelium in conjunction with supurative granulomas in the dermis. This tissue reaction pattern is found in most of the subcutaneous/deep mycosis. H&E, 20, 100, 200 and 400×. \[Copyright: ©2013 Jeunon et al.\]
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###### 

Paracoccidioidomycosis. (A) Variably sized yests inside a multinucleated giant cells. H&E, 1000×. (B, C) Large yeasts with multiple budding reproduction. Note that dauther-cells are much smaller than mother-cells. Grocott's stain, 1000×. \[Copyright: ©2013 Jeunon et al.\]
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![Sporotrichosis. Round yeasts and some elongated cigar\--shaped fungal elements. Grocott's stain, 1000×. \[Copyright: ©2013 Jeunon et al.\]](dp0303a05g006){#f6-dp0303a05}

###### 

Histoplasmosis. Numerous small yeasts inside the cytoplasm of hystiocytes. H&E, 400 and 1000×. \[Copyright: ©2013 Jeunon et al.\]

![](dp0303a05g007a)

![](dp0303a05g007b)

###### 

Chromomycosis. Dark-brown yeasts with reproduction by intracellular wall formation (septation). H&E, 400 and 1000×. \[Copyright: ©2013 Jeunon et al.\]
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###### 

Cryptococcosis. Multiple yeasts are present in large vacuoles inside pale staining hystiocytes. (A--C) H&E, 40, 100 and 1000×. (D) Mucicarmine, 400×. \[Copyright: ©2013 Jeunon et al.\]
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